CLAIMS 

What is claimed is : 

A Wked multiple-semiconductor die device, comprising: 
a substrate having aWrface; 
S<xfe ftw' at least one conductivte bond area on the surface of the substrate; 

a plurality of semicondVtor dice having similar dimensions, each semiconductor die having a 

active surface including at least four edges, and a backside; 
a field of conductive bond p^s disposed on the active surface of each semiconductor die, the 

field of conductive pad^)ositioned along less than three edges of the active surface of the 
semiconductor die, the backside of a first semiconductor die being attached to the 
substrate surface adjacent th^onductive bond areas of said substrate surface and the 
backside of a second semicondiictor die is attached to the active surface of the first 
semiconductor die in an offset position having the bond pad field of the first 
W semiconductor die being exposed; \ 

I conductors connecting bond pads of the first semiconductor die to conductive bond areas of the 

ff, substrate; and \ 

conductors connecting bond pads of the second semiteonductor die to one of conductive bond 
I areas of the substrate and conductive bond pad^of the first semiconductor die. 
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2 The stacked multiple-semiconductor die device of claim 1 , wherein said plurality 
^ of semiconductor dice comprise a stack of semiconductor dice having one of substantially the 

same dimensions and different dimensions. 

3 The stacked multiple-semiconductor die device of claim 1 , comprising at least one 
Suto AsC^ additional semiconductor die having a^ckside attached to at least a portion of the active surface 

of the next lower semiconductor die in an'offset position, the bond pad field of each 
semiconductor die being exposed for attachment of said conductors thereto. 
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4. The multiple-semiconductor die stacked device of claim 1, wherein said first 
semiconductor die\attached to said substrate by a thin adhesive layer and said second die is 

SuP?ft9- y attached to said first dk by a thin adhesive layer. 

5. The stackedWltiple-semiconductor die device of claim 1 , wherein each 
semiconductor die has a field\bond pads along one edge thereof, and the second 
semiconductor die being offset fr^the first semiconductor die in one direction to expose the 
bond pads of the first semiconductor^ for establishing comiections from the bond pads to the 
substrate. 

6. The stacked multiple-semiconductor die device of claim 5, further comprising at 
least one additional semiconductor die fixed in a stack to said second semiconductor die, each 
additional semiconductor die offset from its underlying semiconductor die, each semiconductor 



I die being offset in the same direction fi-om its underlying semiconductor die. 

I 7. Tl^stacked multiple-semiconductor die device of claim 6, wherein at least one of 

S said semiconductor IS rotated one of 90, 180, and 270 degrees relative to its underlying 

^sj^^ ^semiconductor die. 

nJ 8. The stacked multiple^iniconductor die device of claim 6, wherein said at least 

^ one rotated semiconductor die is an uppermo^ semiconductor die. 



9. The multiple-semiconductor die devic^^l^ 6, wherein said at least one 
rotated semiconductor die is intermediate the first semiconductordie and the uppermost 
semiconductor die. 

10. The stacked multiple-die device of claim 5, fiirther comprisiI^g^atleast one 
additional semiconductor die fixed in a stack to said second semiconductor die, each^ditional 
semiconductor die offset from its underlying semiconductor die, at least one of the second 
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semiconductor die and^he third semiconductor die being rotated 180 degrees relative to said first 
semiconductor die. 

11. The stacked multiple-semiconductor die device of claim 1 0, wherein each 
semiconductor die is rotated 180 degrees from its underlying semiconductor die and offset in a 
reverse direction thereto. 

12. The stacked multiple-semiconductor die device of claim 5, further comprising at 
Sub |VH)> least one additional^bi^conductor die fixed in a stack to said second semiconductor die, each 

^ additional semiconducto/di^o|lset from its underlying semiconductor die, the second 

semiconductor die and each sub^Sqbejitsemiconductor die being rotated 90 degrees from its 
semiconductor underlying semiconductor^^to position bond pads on at least three sides of the 
p stack. 

J 13. The stacked multiple-semiconductor die devic^afclaim 5 , wherein each 

1 semiconductor die has a field of bond pads along two adjacent edg^s^hereof, and each of the 

2 second semiconductor die and subsequent semiconductor die being offsetTfrotnks underlying 
f semiconductor die in two directions exposing the bond pads thereof for conducti^b^ding. 
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fy 14. The stacked multiple-semiconductor die device of claim 13, wherein each 

semiconductor die is offset in the same two directions relative to its underlying semiconductor 
die. 

15. The stacked multiple-die device of claim 13, wherein at least one semiconductor 
die is rotated 180 degrees from its underlying semiconductor die. 

16. The stacked multiple-die device of claim 1 5, wherein at least one rotated 
semiconductor die includes a topmost semiconductor die. 
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17. The stacked multiple-semiconductor die device of claim 5, wherein each 
semiconductor dLas a length greater than a width whereby rotation of one semiconductor die 
relative to an underlWg adjacent semiconductor die offsets said first semiconductor die to 
expose the field of bon^ads on said at least one field of bond pads for attaching conductors 
thereto. 

18. The sacked multiHe-semiconductor die device of claim 1 , comprising: 
a lower semiconductor die having\(ield of bond pads positioned thereon for attachment to 

conductive wires with loops; 
an upper semiconductor die overhangin^aid field of bond pads by a first height; and 
an intervening semiconductor die having ^pper surface bonded to said upper semiconductor 
die with an adhesive layer and a loweXurface bonded to said lower semiconductor die 
with an adhesive layer, said intervening semiconductor die offset fi-om said lower and 
upper semiconductor dice, the height of ove^ng between said lower semiconductor die 
and upper semiconductor die being substantialVequal to the thickness of said intervening 
semiconductor die and two said adhesive layers aiid said height of overhang exceeding 
the height of bond wire loops attached to said bond pMs of the lower semiconductor die. 

19. The high density multiple die stacked device accordmg to claim 1 8, wherein the 
intervening semiconductor die includes one of a piece of silicon and^i^inoperative 
semiconductor die and an operative semiconductor die. 

20. The high density multiple die stacked device according to claii^l , in which said 
substrate comprises one of a circuit board, circuit card, lead fi-ame and tape autoriiated bonding 
(TAB) tape. 



21. A multiple die stacked device, comprising: 
a substrate having conductive areas thereon; 
a plurality of semiconductor dice attached in a stack, said stack comprising a first semiconduc^ 
die attached to the substrate and subsequent semiconductor dice attached thereto to form 



20 



said stack, the semiconductor die of the plurality of semiconductor dice in said stack 
bemg substantially identical, and the physical orientation of each of said second and 
SUC) subs^uent semiconductor die being offset in at least one direction from its underlying 

semiconductor die and is rotated in one of 0, 90, 180 and 270 degrees relative to said 
underlying semiconductor die to expose bond pads of the underlying semiconductor die 
while minimizing the size of the device. 

22X A high density stacked multiple-die device, comprising: 
a substrate having a surface; \ 
conductive bond areas on the surfkce of the substrate; 

a plurality of semiconductor dice haWg substantially the same dimensions, each semiconductor 

die having a rectangular active Wface having at least four edges, and a backside; 
a field of conductive bond pads disposed an the active surface of each semiconductor die, the 

field positioned along less than threefedges thereof, the backside of a first semiconductor 
die being attached to the substrate surfacfe adjacent the conductive bond areas of said 
substrate surface, the backside of a second Wiconductor die being attached to the active 
surface of the first semiconductor die in an offtet position having the bond pad field of 
s the first die is exposed; \ 

I conductors connecting bond pads of the first semiconductoV4ie to conductive bond areas of the 
nJ substrate; and \ 

P conductors connecting bond pads of the second semiconductor dies^ one of conductive bond 
^ areas of the substrate and conductive bond pads of the first semiconductor die. 
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23 The high density stacked multiple-die device of claim 22, wherein said plurality 
of semiconductor dice comprise a stack of semiconductor die, each semicondiktor die being one 
of substantially the same size and of different size. 

24. The high density stacked multiple-die device of claim 22, comprising at^^st one 
additional semiconductor die having a backside attached to the active surface of the next lower 
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semiconduct'^r^te^ offset position, the bond pad field of each semiconductor die exposed for 
attachment of said conduirtors thereto. 

25 . The high density multipfe-diestacked device of claim 22, wherein said first 
semiconductor die is attached to said substrat?^3^^4llinadhesive layer and said second 
semiconductor die is attached to said first semiconductoTdleliy^^h^^a layer. 

26. The high density stacked multiple-die device of claim 22, wherein each 
semiconductor die has a field of bond pads along one edge thereof, and the second 
semiconductor die is offset from the first semiconductor die in one direction to expose the bond 
pads of the first semiconductor die for establishing connections firom the bond pads to the 
substrate. 



6 27. The high density stacked multiple-die device of claim 26, fiirther compnsing at 

i least one additional semiconductor die fixed in a stack to said second semiconductor die, each 
additional semiconductor die offset fi-om its underlying semiconductor die, wherein each 
semiconductor die is offset in the same direction fi-om its underlying semiconductor die. 



28. The high density stacked multiple-die device of claim 27, wherein at least one of 
said semiconductor dice is rotated one of 90, 180, and 270 degrees relative to its underlying 
semiconductor die. 

29. The high density stacked multiple-die device of claim 28, wherein said at least 
one rotated semiconductor die is an uppermost semiconductor die. 

30. The high density stacked multiple-die device of claim 28, wherein said at least 
one rotated semiconductor die is intermediate the first semiconductor die and the uppermost 
semiconductor die. 
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^ ^Ih ft^^ 3 1 • ^high density stacked multiple-die device of claim 26, further compnsmg at 

least one additiorml^Lconductor die fixed in a stack to said second semiconductor die, each 
additional semiconducto^die offset from its underlying die, wherein at least one of the second 
semiconductor die and the thk^semiconductor die is rotated 180 degrees relative to said first 
semiconductor die. 

32 . The high density stacked multiple-die device of claim 3 1 , wherein each 
semiconductor die is rotated 180 degrees from its underlying die and offset in a reverse direction 
thereto. 

5a6 h l\> 33 • f^high density stacked multiple-die device of claim 26, fiirther comprising at 

^ least one additional^sfeiiik die fixed in a stack to said second semiconductor die, each 

0 additional semiconducto^die offset from its underlying semiconductor die, wherein the second 

1 die and each subsequent die i^r•otated 90 degrees from its underlying semiconductor die to 
position bond pads on at least three sides of the stack. 

m \ 

'P, 34. The high density stacked muMple-die device of claim 26, wherein each 

semiconductor die has a field of bond pads alongV^djacent edges thereof, and each of the 
second and subsequent semiconductor die is offset fro^^^its underlying semiconductor die in two 
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directions exposing the bond pads thereof for conductive bone ^ 




35. The high density stacked multiple-die device of claim 34, wherein each 
semiconductor die is offset in the same twg^irections relative to its underlying semiconductor 
die. 



36. The high density stacked multiple-die device of claim 34, wherein at least one 
semiconductor die is rotated 180 degrees from its underlying semiconductor die. 

37. The high density stacked multiple-die device of claim 36, wherein at least one 
rotated semiconductor die includes a topmost semiconductor die. 
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38. \ The high density stacked multiple-die device of claim 26, wherein each 
semiconducto>die has a length greater than a width whereby rotation of one semiconductor die 
relative to an underlying adjacent semiconductor die offsets said first semiconductor die to 
expose the field o\ond pads on said at least one field of bond pads for attaching conductors 
thereto. 

39. The high dei^ity stacked multiple-die device of claim 22, comprising: 
a lower semiconductor die h\mg a field of bond pads positioned thereon for attachment to 

conductive wires with loops; 
an upper semiconductor die overhanging said field of bond pads by a first height; and 
an intervening semiconductor die having an upper surface bonded to said upper semiconductor 
die with an adhesive layer and Slower surface bonded to said lower semiconductor die 
with an adhesive layer, said interverung semiconductor die offset firom said lower 
semiconductor die and upper semiconductor die, the height of overhang between said 
lower semiconductor die and upper semifeonductor die substantially equals the thickness 
of said intervening semiconductor die andVo said adhesive layers and said height of 
overhang exceeds the height of bond wire loops attached to said bond pads of the lower 
semiconductor die. 

40. The high density multiple die stacked device according to claim 22, in which said 
substrate comprises one of a circuit board, circuit card, lead fi-aA^ and tape automated bonding 
(TAB) tape. 

41^ A high density multiple die stacked device, comprising: 

a substrate having conductive areas thereon; and 

a plurality of semiconductor dice attached in a stack, said stack comprising 'a^rst semiconductor 
die attached to the substrate and subsequent dice attached thereto to form said stack, the 
semiconductor dice in said stack being similar, and the physical orientatioi^of each of 
said second semiconductor die and subsequent semiconductor dice being off^t in at least 
one direction from its underiying semiconductor die and rotated in one of 0, 9(y^0 and 
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270 degrees relative to said underlying semiconductor die exposing bond pads of the 
undeidying semiconductor die while minimizing the size of the device. 

42. The high density multiple die stacked device of claim 41, wherein one of the 
semiconductor dieVludes one of a piece of silicon and an inoperative semiconductor die and an 
operative semiconductor die. 

43 . The high d^isity multiple die stacked device of claim 4 1 , wherein one of the 
semiconductor die includes aspiece of siUcon. 

44. The high density ikultiple die stacked device of claim 4 1 , wherein the 
semiconductor die are attached to ekch other using an adhesive having a thickness of about less 

Cj than 100 microns. 

h M5 . A multiple-semiconductor^^ie device, comprising: 

Bl \ 

fri a substrate having a surface; 

at least one conductive bond area on the surface of the substrate; 

li' \ 

a plurality of semiconductor dice, each semiconductor die having one of similar dimensions and 
g different dimensions, each semiconductor 0^6 having a active surface including at least 

ry four edges, and a backside; 

^ a field of conductive bond pads disposed on the active Wface of each semiconductor die, the 



l^ a iiciu ui (^uiiu-uuii vv ^^.v..^ ^^^1^^ --v 

^ field of conductive pads positioned along less thaii three edges of the active surface of the 

semiconductor die, the backside of a first semicondii^or die being attached to the 
substrate surface adjacent the conductive bond areas of^said substrate surface and the 
backside of a second semiconductor die is attached to the^active surface of the first 
semiconductor die in an offset position having the bond pad field of the first 
semiconductor die being exposed; 
conductors connecting bond pads of the first semiconductor die to coi^ductive bond areas of the 
substrate; and 
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conductors conne^ng bond pads of the second semiconductor die to one of conductive bond 
areas of the^strate and conductive bond pads of the first semiconductor die. 

46. The stacked multiple-semiconductor die device of claim 45, wherein said plurality 
of semiconductor dice comprise a stack of semiconductor dice having one of substantially 
different dimensions. 

47. ThVstacked multiple-semiconductor die device of claim 45, comprising at least 
one additional semicS&et^r die having a backside attached to at least a portion of the active 
surface of the next lower semibojiductor die in an offset position, the bond pad field of each 
semiconductor die being exposedf^iv^chment of said conductors thereto. 

48. The stacked multiple-semiconductor die device of claim 45, wherein each 
semiconductor die has a field of bond pads along one edge thereof, and the second 
semiconductor die being offset from the first semiconductor die in one direction to expose the 
bond pads of the first semiconductor die for establishing connections from the bond pads to the 

substrate. 
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49. Tl^e stacked multiple-semiconductor die device of claim 48, further comprising at 
least one additiormT^onductor die fixed in a stack to said second semiconductor die, each 
additional semiconducto^Wfset from its underlying semiconductor die, each semiconductor 
die being offset in the same direction from its underlying semiconductor die. 



50. The stacked multiple-semiconductor die device of claim 49, wherein at least one 
of said semiconductor dice is rotated one of 90M^O, and 270 degrees relative to its underlying 
semiconductor die. 



51. The stacked multiple-die device of claim 49, fiulher comprising at least one 
additional semiconductor die fixed in a stack to said second semiibnductor die, each additic 
semiconductor die offset from its underlying semiconductor die, at least>e of the second 
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semiconductor die and the third semiconductor die being rotated 180 degrees relative to said first 



semiconductor die. 
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5V The stacked multiple-semiconductor die device of claim 5 1 , wherein each 
semiconductor die is rotated 180 degrees from its underlying semiconductor die and offset in a 
reverse directum thereto. 

53 . Thkstacked multiple-semiconductor die device of claim 49, further comprising at 
least one additionalWiconductor die fixed in a stack to said second semiconductor die, each 
additional semiconductor die offset from its underlying semiconductor die, the second 
semiconductor die and e^h subsequent semiconductor die being rotated 90 degrees from its 
semiconductor underlying\emiconductor die to position bond pads on at least three sides of the 
stack. 



m 54. The stacked multiple-semiconductor die device of claim 49, wherein each 

I semiconductor die has a field of bdnd pads along two adjacent edges thereof, and each of the 

S second semiconductor die and subs Vent semiconductor die being offset from its underlying 

^ semiconductor die in two directions eJ^posing the bond pads thereof for conductive bonding. 



55. The stacked multiple-semiconductor die device of claim 54, wherein each 
semiconductor die is offset in the same two directions relative to its underlying semiconductor 
die. 

56. The stacked multiple-die device of c^im 54, wherein at least one semiconductor 
die is rotated 180 degrees from its underlying semiconductor die. 

57. The stacked multiple-die device of claim §6, wherein at least one rotated 
semiconductor die includes a topmost semiconductor die. \ 



27 




58. The stacked multiple-semiconductor die device of claim 49, wherein each 
semiconductor die has a length greater than a width whereby rotation of one semiconductor die 
relative to an underlying adjacent semiconductor die offsets said first semiconductor die to 
expose the field of bond pads on said at least one field of bond pads for attaching conductors 
thereto. 



59. the sacked multiple-semiconductor die device of claim 45, comprising: 
a lower semiconductor die having a field of bond pads positioned thereon for attachment to 

conductive ^res with loops; 
an upper semiconductdsdie overhanging said field of bond pads by a first height; and 
an intervening semicondu)stor die having an upper surface bonded to said upper semiconductor 
die with an adhesive layer and a lower surface bonded to said lower semiconductor die 
p with an adhesive layer, Said intervening semiconductor die offset from said lower and 

upper semiconductor dice, the height of overhang between said lower semiconductor die 
15 and upper semiconductor die being substantially equal to the thickness of said intervening 

semiconductor die and two said\thesive layers and said height of overhang exceeding 
the height of bond wire loops attached to said bond pads of the lower semiconductor die. 
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W 60. The high density multiple die stacked device according to claim 59, wherein the 

0^ \ . . . 

fij intervening semiconductor die includes one of a piece of silicon and an inoperative 

semiconductor die and an operative semiconductor 

61. The high density multiple die stacked devi^ according to claim 45, in which said 
substrate comprises one of a circuit board, circuit card, lead frame and tape automated bonding 
(TAB) tape. 



62> A multiple die stacked device, comprising: 
a substrate having conductive areas thereon; 
a plurality of semiconductor dice attached in a stack, said stack comprising\^rst semiconductor 
die attached to the substrate and subsequent semiconductor dice attachedthereto to form 
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sM stack, the semiconductor die of the pluraUty of semiconductor dice in said stack 
beink substantially different, and the physical orientation of each of said second and 
subseWnt semiconductor die being offset in at least one direction from its underlying 
semicoShctor die and is rotated in one of 0, 90, 180 and 270 degrees relative to said 
underlyingXniconductor die to expose bond pads of the underlying semiconductor die 
while minimizing the size of the device. 




e\ A high densit?^ stacked multiple-die device, comprising: 
a substrate having a surface; 

conductive bond areas on the sukace of the substrate; 

a plurality of semiconductor dicehaving substantially different dimensions, each semiconductor 
die having a rectangular actiVe surface having at least four edges, and a backside; 

a field of conductive bond pads dispos^ on the active surface of each semiconductor die, the 

field positioned along less than t^ee edges thereof, the backside of a first semiconductor 
die being attached to the substrate sWface adjacent the conductive bond areas of said 
substrate surface, the backside of a sedond semiconductor die being attached to the active 
surface of the first semiconductor die in\i offset position having the bond pad field of 
the first die is exposed; 

conductors connecting bond pads of the first semicoi^uctor die to conductive bond areas of the 
substrate; and 

conductors connecting bond pads of the second semiconductor die to one of conductive bond 
areas of the substrate and conductive bond pads of th\first semiconductor die. 



64. The high density stacked multiple-die device of cldim 63 , wherein said pluraHty 
of semiconductor dice comprise a stack of semiconductor die, each^miconductor die being one 
of substantially the same size and of different size. 



65 . The high density stacked multiple-die device of claim 63 , cdmprising at least one 
additional semiconductor die having a backside attached to the active surfaceV the next lower 
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Sufc All^ semiconductor d^an offset position, the bond pad field of each semiconductor die exposed for 
attachment of said co^uctors thereto. 

66. The high density stacked multiple-die device of claim 63, wherein each 
semiconductor die has a field of bond pads along one edge thereof, and the second 
semiconductor die is offset from the first semiconductor die in one direction to expose the bond 
pads of the first semiconductor die for establishing comiections from the bond pads to the 

substrate. 

Ma> 67. The high density stacked multiple-die device of claim 66, fixrther comprising at 

least one additionLemiconductor die fixed in a stack to said second semiconductor die, each 
additional semicondu^r die offset from its underlying semiconductor die, wherein each 
Q semiconductor die is off^n the same direction from its underlying semiconductor die. 

1 68. The high densit^^cked multiple-die device of claim 67, wherein at least one of 

I said semiconductor dice is rotated^f 90, 180, and 270 degrees relative to its underlying 

4l semiconductor die. 

W 

I 69. The high density stacked multiple-die device of claim 68, wherein said at least 

nj one rotated semiconductor die is an uppermost semiconductor die. 

Li. 

S 70. The high density stacked multiple-die device of claim 68, wherein said at least 

one rotated semiconductor die is intermediate the first semiconductor die and the uppermost 
semiconductor die. 

71. The high density\acked multiple-die device of claim 66, further comprising at 
'^'^^ least one additional semiconductorWixed in a stack to said second semiconductor die, each 

additional semiconductor die offset fro\^ underlying die, wherein at least one of the second 
semiconductor die and the third semicond\r die is rotated 180 degrees relative to said first 
semiconductor die. 
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\ 72. The high density stacked multiple-die device ofclaim 71, wherein each 

$"uC> ^l^>^^^j^^^^^^t^^ di\is rotated 180 degrees from its underlying die and offset in a reverse direction 
thereto. 

73 . The higii^ensity stacked multiple-die device of claim 66, further comprising at 
least one additional semiconductor die fixed in a stack to said second semiconductor die, each 
additional semiconductor die offset from its underlying semiconductor die, wherein the second 
die and each subsequent die Rotated 90 degrees from its underlying semiconductor die to 
position bond pads on at least three sides of the stack. 

74. The high density staked multiple-die device of claim 66, wherein each 
semiconductor die has a field of bondXads along two adjacent edges thereof, and each of the 
second and subsequent semiconductor dk is offset from its underlying semiconductor die in two 

y V • 1 J- 

Ci directions exposing the bond pads thereof for conductive bondmg. 



75 . The high density stacked multiple-die device of claim 74, wherein each 
3 semiconductor die is offset in the same two dire\ons relative to its underlying semiconductor 

i . ! 

die. 
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76. The high density stacked multiple-die device of claim 74, wherein at least one 
semiconductor die is rotated 180 degrees from its underlying semiconductor die. 

77. The high density stacked multiple-die device oMaim 76, wherein at least one 
rotated semiconductor die includes a topmost semiconductor die. 

78. The high density stacked multiple-die device of claim 66, wherein each 
semiconductor die has a length greater than a width whereby rotation oWe semiconductor die 
relative to an underlying adjacent semiconductor die offsets said first semiconductor die to 
expose the field of bond pads on said at least one field of bond pads for atta^iing conductors 
thereto. 
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5X^6 ftlO 79 Wsh density stacked multiple-die device of claim 63, comprising: 

a lower semiconLor d,e having a field of bond pads positioned thereon for attachment to 

conductive Vires with loops; 
an upper semiconduir die overhanging said field of bond pads by a first height; and 
an tntervening semieoleto' die having an upper surface bonded to said upper semiconductor 
die with an adhesi^ layer and a lower surface bonded to said lower semiconductor d,e 
with an adhesive layV said intervening semiconductor die offset from satd lower 
semiconductor die andVper semiconductor die. the height of overhang between sa,d 
lower semiconductor dieVd upper semiconductor die substantially equals the thickness 
of said intervening semicoXctor die and two said adhesive layers and said height of 
overhang exceeds the height ^ond wire loops attached to said bond pads of the lower 
semiconductor die. 
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80 The high density multiple dLtaeked device according to claim 63, in which satd 
substrate comprises one of a circuit board, ciri^i. card, lead fi^e and tape automated bondmg 

(TAB) tape. 

n. A high density multiple die stacked d^e, comprising: 
a substrate having conductive areas thereon; and \ 

a plurality of semiconductor dice attached in a stack, saidW comprising a first semiconductor 
die attached to the substrate and subsequent dice attUed thereto to form said stack, the 
semiconductor dice in said stack having at least two d Wt sizes of semiconductor die, 
and the physical orientation of each of said second semicVductor die and subsequent 
semiconductor dice being offset in at least one direction fi:^its underlying 
semiconductor die and rotated in one of 0, 90, 180 and 270 dWs relative to said 
underlying semiconductor die exposing bond pads of the underlying semiconductor die 
while minimizing the size of the device. 
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5Mb^ 82 The high density multiple die stacked device of claim 81, wherein one of the 

/semiconductor diLcludes one of a piece of silicon and an inoperative semiconductor die and an 
operative semiconductor die. 

83. The hig\density multiple die stacked device of claim 81, wherein one of the 
semiconductor die includes a piece of silicon. 

84. The high density multiple die stacked device of claim 81, wherein the 
semiconductor die are attache^o each other using an adhesive having a thickness of about less 
than 100 microns. 

85. A high density multi^e die stacked device, comprising: 
a substrate having conductive areas thWeon; and 

i a plurality of semiconductor dice attachU in a stack, said stack comprising a first semiconductor 
I die attached to the substrate and subsequent dice attached thereto to form said stack, the 

1 semiconductor dice in said stack ha\ing at least two different sizes of semiconductor die, 

S the size of the bottom semiconductorVie in the stack being smaller in at least one 

W dimension of length, width, and thicknks than a corresponding dimension of at least one 

other semiconductor die in the stack, anke physical orientation of each of said second 
semiconductor die and subsequent semicoWctor dice being offset in at least one 
direction from its underlying semiconductorVe and rotated in one of 0, 90, 180 and 270 
degrees relative to said underlying semicondu^r die exposing bond pads of the 
underlying semiconductor die while minimizing the size of the device. 

86. The high density multiple die stacked deviceV claim 85, wherein one of the 
semiconductor die includes one of a piece of siUcon and an in^erative semiconductor die and an 
operative semiconductor die. 

87. The high density multiple die stacked device of clain^\^5, wherein one of the 
semiconductor die includes a piece of silicon. 
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88. The high density multiple die stacked device of claim 85, wherein the 
semiconductor dite are attached to each other using an adhesive having a thickness of about less 
than 100 microns. \ 

89. The higk density multiple die stacked device of claim 85, wherein at least two 
dimensions of the bottom semiconductor die of length, width, and thickness are 
smaller in ^ least one dimension of length, width, and thickness than a 
correspondink dimension of at least one other semiconductor die in the stack 

~ \^0. A high density miUtiple die stacked device, comprising: 



a substrate having conductive areassthereon; and 
a plurality of semiconductor dice att^hed in a stack, said stack comprising a first semiconductor 
die attached to the substrate andsubsequent dice attached thereto to form said stack, the 
semiconductor dice in said stack Wing at least two different sizes of semiconductor die, 
the size of the semiconductor die ori the bottom of the stack having at least one dimension 
of one of length, width, and thicknesWhich is larger than a corresponding dimension of 
at least another semiconductor die in th\ stack, and the physical orientation of each of 
said second semiconductor die and subsequent semiconductor dice being offset in at least 
one direction from its underlying semiconductor die and rotated in one of 0, 90, 180 and 
270 degrees relative to said underlying semiconductor die exposing bond pads of the 
underlying semiconductor die while minimizing\the size of the device. 

9 1 . The high density multiple die stacked devic^^f claim 90, wherein one of the 
semiconductor die includes one of a piece of silicon and an inoperative semiconductor die and an 
operative semiconductor die. \ 

92. The high density multiple die stacked device of clainK90, wherein one of the 
semiconductor die includes a piece of silicon. \ 
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5 A ^ 93. The high density multiple die stacked device of claim 90, wherein the 

semiconductor die are attached to each other using an adhesive having a thickness of about less 
than 100 microns. 

94. The high density multiple die stacked device of claim 90, wherein at least two 
dimensions of the bottom semiconductor die of length, width, and thickness are 
larger in at least one dimension of length, width, and thickness than a 
corresponding dimension of at least one other semiconductor die in the stack 
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